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(57) ABSTRACT

An assembling apparatus (1) comprises a shaft member (3)
having a linear assembling function and a rotational assem-
bling function, a base (2) supporting the shaft member (3) to
be movable 1n the axial direction and rotatable axially, and a

drive unit moving 1n an axial direction and axially rotating the
shaft member (3).
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1
ASSEMBLING APPARATUS

BACKGROUND OF THE INVENTION

Embodiments of the present invention relate to an assem-
bling apparatus which may perform a plurality of types of
assembling work.

DESCRIPTION OF THE RELATED ART

An assembling apparatus of the related art has a fixed head
and a movable head rotatably attached to the fixed head. A
screw tightening tool and a grip tool are provided on the
movable head (see, Japanese Laid-Open Patent Publication
60-482277). The screw tightening tool and the grip tool can be
moved between a use position and a non-use position by
rotating the movable head with respect to the fixing head. The
screw tightening tool 1s coupled to an output shait member
provided on the fixed head when located 1n the use position
and axially rotates the screw. The grip tool 1s coupled to the
output shait member when located 1n the use position and can
or1p an article using a pair of arms which rotate at an eccentric
position. Accordingly, the assembling apparatus can perform
a plurality of assembling works.

An assembling apparatus of the related art disclosed 1n
Japanese Laid-Open Patent Publication 2001-30121 has a
base. A press-fitting mechanism and a tightening mechanism
are provided on the base. The press-fitting mechanism lin-
carly advances by a first power source and can press a {irst
object 1into a second object. The tightening mechanism can
axially rotate a bolt by a second power source. Accordingly,
the assembling apparatus may perform a plurality of types of
assembly.

The assembling apparatus described 1n Japanese Laid-
Open Patent Publication 60-48227 performs a plurality of
assembling works with a rotational motion obtained by an
output of a motor. In such an apparatus, however, linear
motion cannot be obtained. The assembling apparatus dis-
closed in Japanese Laid-Open Patent Publication 2001-30121
can obtain the linear motion and the rotational motion, how-
ever, a dedicated first shalt member for linear motion and a
dedicated second shaft member for rotational motion are
required. Thus, there 1s a problem that the assembling appa-
ratus 1s large or heavy. Accordingly, there 1s a need 1n the
related art for an assembling apparatus which may perform

the rotational motion and the linear motion by one shaft
member.

SUMMARY OF THE INVENTION

In one aspect of the present invention, an assembling appa-
ratus comprises a shaft member having a linear assembling,
function and a rotational assembling function, a base support-
ing the shait member which 1s movable 1n an axial direction
and axially rotatable, and a drive unit moving which can move
the axial direction and axially rotate the shait member.

Accordingly, the shaft member may perform a linear
assembling work using movement 1n the axial direction and a
rotational assembly work using axial rotation. In addition, the
assembling apparatus may perform both linear assembling
work and rotational assembling work using one shait mem-
ber. Thus, the assembling apparatus can be manufactured
such that 1t 1s small and/or lightweight. For example, the
apparatus of the invention can be smaller or lighter in weight
compared to the assembling apparatus of the related art. Such
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related art has a dedicated shaft member which performs
linear motion and a dedicated shaft member which performs
rotational motion.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a perspective view ol an assembling apparatus;

FIG. 2 1s a plan view of the assembling apparatus taken a
direction of arrow II in FIG. 1;

FIG. 3 1s a perspective view of one part of the assembling
apparatus when a shaft member may be moved in an axial
direction;

FIG. 4 1s a perspective view of the one part of the assem-
bling apparatus when the shaft member may be rotated
around an axis of the shaft member;

FIG. 5 1s a cross-sectional view taken along line V-V 1n
FIG. 2;

FIG. 6 1s a cross-sectional view taken along line VI-VI 1n
FI1G. 2; and

FIG. 7 1s a cross-sectional view taken along line VII-VII 1n
FIG. 2.

DETAILED DESCRIPTION OF THE INVENTION

One embodiment of the present invention 1s described with
reference to FIGS. 1 to 7. As shown 1n FIG. 1, an assembling
apparatus 1 1s an apparatus (a multifunctional tool) which
may perform a plurality of assembling works required in
producing vehicle parts or the like. The assembling apparatus
1 has abase 2, a shaft member 3 and a drive unit (a motor 8 and
a power conversion mechanism 4).

As shown 1n FIGS. 1 and 2, the base 2 has first to fifth bases
2a to 2e. The first base 2a has a plate-shape and 1s placed
substantially horizontally, and attached to the base 2 wherein
it 1s movable 1n the horizontal direction using a XY roader
(not shown). Second bases 25 stand on both end portions of an
upper surface of the first base 2a. A third base 2c¢ 1s attached
to the upper end portion of a pair of second bases 25. A fourth
base 2d 1s fixed to a lower side of the third base 2¢ by
attachment portions 2f. A fifth base 2e extends laterally from
the third base 2¢. The motor 8 1s mounted on the fifth base 2e.
The motor 8 1s, for example, a servo-motor and the rotational
speed of 1ts output shaft 1s controlled by a controller (not
shown).

As shown 1n FIGS. 1 and 2, the shaft member 3 has a
cylindrical shape and 1s mounted to the base 2 to be axially
rotatable and movable 1n the axial direction. A male screw 3a
and a plurality of splines 35 are formed on an outer peripheral
surface of the shait member 3. The male screw 3a extends 1n
a spiral manner on the outer peripheral surface of the shaft
member 3. The male screw 3a has a screw groove and a screw
thread formed between the screw grooves. The splines 36 are
recessed on the outer peripheral surface of the shaft member
3 and then linearly extend 1n the axial direction.

As shown 1n FIG. 3, the drive unit has the motor 8 and the
power conversion mechanism 4. The power conversion
mechanism 4 has a linear motion mechanism for moving the
shaft member 3 1n the axial direction, a rotation mechanism
for axially rotating the shaft member 3 and switching mecha-
nism. The linear motion mechanism 1s mechanism which
converts the output of the motor 8 into the movement of the
shaft member 3 1n the axial direction, and has a first member
5 and the male screw 3a formed on the shait member 3.

As shown in FIG. 3, the first member (a screw nut) 3 has a
substantially cylindrical shape and the shaft member 3 1s
inserted through a center hole of the shaft member 3. A lower
portion of the first member 3 1s 1nserted 1nto the first base 2a.
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A bearing 1s provided between the outer peripheral surface of
the lower portion of the first member 5 and the first base 2a so
that they are rotatably connected and may be regulated in the
movement 1n the axial direction. A first engagement portion
5a, which slidably engages the male screw 3a, 1s formed at the
inner periphery surface of the first member 5. The first
engagement portion Sa 1s, for example, a female screw spi-
rally extending to the inner periphery surface of the first
member 3.

As shown 1n FIGS. 3 and 4, the rotation mechanism 1s a
mechanism which converts the output of the motor 8 into the
axial rotation of the shaft member 3, and has a second member
6 and the splines 35 formed on the shaft member 3. As shown
in FIG. 3, the second member (a spline nut) 6 has a substan-
tially cylindrical shape and a center hole 1n which the shaft
member 3 1s 1nserted. The lower portion of the second mem-
ber 6 1s inserted nto the third base 2¢. A bearing 1s provided
between the outer peripheral surface of the lower portion of
the second member 6 and the third base 2¢ so that they are
rotatably connected and may be prevented from moving in the
axial direction. Second engagement portions 6a, which slid-
ably engage the splines 36 of the shait member 3, are formed
on the mner periphery surface of the second member 6. The
second engagement portions 6a are, for example, splines
which linearly extend in the axial direction and protrude
towards the shait member 3.

As shown 1n FIGS. 3 and 4, the switching mechanism may
have a clutch 7 for connecting and disconnecting the rotation
mechanism (the second member 6) and the motor 8. As shown
in FIGS. 3 and 6, the clutch 7 has a clutch base 7a and a clutch
body 7b. The clutch base 7a 1s moveably attached to the third
base 2¢ 1n the axial direction by a pair of axial movement
mechamism 10. The axial movement mechanism 10 has a
cylinder 10q and a pin 106 moving with respect to the cylinder
10a by a liquid pressure in the cylinder 10a. The clutch base
7a 15 attached to an end portion of the pin 105.

As shown 1n FIG. 6, the clutch body 75 has a cylindrical
shape, the outer peripheral portion thereot 1s attached to the
clutch base 7a to be axially rotatable by a bearing 7e. The
movement in the axial direction can thereby be restricted. The
second member 6 15 1nserted 1nto the clutch body 756, and a
plurality of connection portions 7¢ are formed at the inner
peripheral portion of the clutch body 75. The connection
portions 7¢ are formed at substantially equal distances in the
circumierential direction and protrude towards the second
member 6.

As shown 1n FIG. 6, protrusion portions 65 formed at the
second member 6 are always disposed between the connec-
tion portions 7c. The protrusion portions 65 protrude from
two portions of the outer peripheral surface of the second
member 6. Since the protrusion portions 65 are disposed
between the connection portions 7c¢, the clutch body 75 1s
prevented from rotating towards the second member 6, and
the clutch body 75 1s allowed to move in the axial direction
with respect to the second member 6.

As shown 1n FIG. 4, the clutch body 76 moves downward
in the axial direction with respect to the second member 6 so
that the connection portions 7¢ also engage pins 35 formed at
the first member 5. The pins 36 protrude from two portions of
the outer peripheral surface of the first member 5. Since the
cach pin 35 1s disposed between the connection portions 7c,
the clutch body 7b 1s regulated from axially rotating with
respect to the first member 5. Thus, the first member 5 and the
second member 6 are connected by the clutch body 75 so that
the first member 5 and the second member 6 are axially
rotated at the same speed.
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As shown 1 FIGS. 3 and 5, a stopper mechanism 1s pro-
vided between the clutch 7 and the base 2. The stopper mecha-
nism has a stopper member 7d provided at the clutch 7 and an
engagement portion 241 formed at the fourth base 2d. A pair
of stopper members 7d 1s provided on the outer peripheral
surface of the clutch body 75 and protrudes from the outer
peripheral surface of the clutch body 75. A plurality of the
engagement portions 2d1 1s recessed at a predetermined dis-
tance 1n the circumiferential direction at the inner periphery
surface of the fourth base 2d. The stopper member 7d 1s
inserted into the engagement portion 241 so that the axial
rotation of the clutch 7 with respect to the base 2 1s prevented.
The axial rotation of the second member 6 with respect to the
clutch 7 1s prevented. Thus, the stopper mechanism may
restrict the second member 6 from axially rotating with
respect to the base 2. Alternatively, the stopper mechanism
can rotate with respect to the base 2.

As shown 1n FIG. 3, a belt 9 1s mounted between the first
member 5 and the motor 8. The belt 9 1s rotated by the output
of the motor 8 and then axially rotates the first member 5 with
respect to the base 2. When the clutch 7 1s positioned at the
upper side, the clutch 7 1s separated from the first member 3
and the clutch 7 engages the fourth base 24. Thus, the second
member 6 1s prevented from axially rotating with respect to
the base 2 by the clutch 7. Since the shaft member 3 1s
prevented from axially rotating with respect to the second
member 6, the axial rotation of the shaft member 3 with
respect to the base 2 1s prevented. In this state, when the first
member 5 1s axially rotated by the motor 8, the first member
5 15 axially rotated relatively to the shaft member 3. Accord-
ingly, the first member 5 moves (linearly advances) the shaft
member 3 1n the axial direction.

As shown 1n FIG. 4, when the clutch 7 1s positioned on the
lower side, the clutch 7 separates from the fourth base 24 and
the clutch 7 engages the first member 5. Thus, when the first
member 5 1s axially rotated by the motor 8, the second mem-
ber 6 1s axially rotated with the first member 5 by the clutch 7.
The second member 6 axially rotates so that the shait member
3 1s axially rotated. The second member 6 and the first mem-
ber 5 are axially rotated with the same speed. The shaft
member 3 1s also axially rotated with the same speed by the
second member 6. Relative axial rotation does not occur
between the shait member 3 and the first member 5. Then the
shaft member 3 does not move in the axial direction with
respect to the base 2.

As shown in FIGS. 1 and 2, amoving base 12 1s attached to
the lower portion of the shait member 3. The moving base 12
has an upper plate portion 12a, a lower plate portion 1256 and
a standing portion 12¢. The lower portion of the shaft member
3 1s attached to the upper plate portion 12q and the lower plate
portion 126 to be axially rotatable. The upper plate portion
12a and the lower plate portion 125 are prevented from mov-
ing 1n the axial direction. A pair of standing portions 12¢
connects the upper plate portion 12a and the lower plate
portion 125b.

As shown 1 FIGS. 1 and 2, a rod 11 1s movably inserted
through the upper plate portion 12« 1n the axial direction. The
rod 11 extends downwards from the first base 2a. Accord-
ingly, the rod 11 and the moving base 12 may receive torque
that can be generated between the base 2 and the shaft mem-
ber 3.

As shown 1n FI1G. 1, a torque sensor 20 which may measure
the torque applied to the shait member 3 and a rod cell 21
which may measure a force 1n the axial direction applied to
the shalt member 3 are provided at the lower portion of the
shaft member 3. The torque sensor 20 1s provided between the
upper plate portion 12a and the lower plate portion 1256. The
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rod cell 21 1s attached to the lower side of the lower plate
portion 12b. A press-fit head 14 1s attached to the lower
portion of the lower plate portion 125.

As shown 1n FIGS. 1 and 7, the press-fit head 14 has a
cylindrical shape and a contacting portion 14a at a tip end
thereof. The shait member 3 moves 1n the axial direction so
that the contacting portion 14a presses a member to {it the
member 1nto another member. A hole 145 1s formed at a shaft
center of the press-fit head 14. A tightening tool 15 may be
attached to the hole 145.

As shown 1n FIG. 7, the tightening tool 15 has a tool base
15a and a socket 15b. The tool base 154 1s attached to the
lower end portion of the shaft member 3. The socket 155 1s
moveably and adjustably attached to the tool base 15a, and
the socket 155 1s regulated from axial rotating with respect to
the socket 15b. A tool 17 such as a screw 1s removably
mounted on the socket 155. The shaft member 3 axially
rotates so that the tool base 154 and the socket 1556 are axially
rotated, and then the tool 17 axially rotates. Thus, tightening,
tool 15 can apply the torque to a fastener member.

As shown in FIGS. 1 and 7, an axial movement mechanism
16 1s provided at the press-fit head 14. The axial movement
mechanism 16 has a cylinder 16a mounted on the press-fit
head 14 and a pin 165 moving with respect to the cylinder 16a
by liquid pressure inside the cylinder 16a. The pin 165 1s
connected to the socket 15b. Accordingly, the axial move-
ment mechanism 16 may move the socket 155 with respect to
the tool base 15a 1n the axial direction. The axial movement
mechanism 16 may also move the shait member 3 1n the axaal
direction.

As shown 1n FIGS. 4 and 7, the clutch 7 1s moved to the
lower side and the shaft member 3 1s axially rotated so that the
tightening tool 15 1s axially rotated by the shaft member 3.
The tightening tool 15 applies the torque to the fastener mem-
ber. After the fastener member 1s tightened with a predeter-
mined torque, the socket 155 1s moved to the upper side by the
axial movement mechanism 16. Accordingly, the tool 17 1s
separated from the fastener member.

Next, the clutch 7 1s moved to the upper side and the stopper
member 7d 1s engaged with the engagement portion 241.
When the stopper member 7d 1s shifted with respect to the
engagement portion 241, the clutch 7 1s axially rotated with
the shaft member 3 and the stopper member 7d and the
engagement portion 241 are aligned 1n a state shown 1n FIG.
4. At this time, since the tool 17 1s separated from the fastener
member, there 1s no influence on the tightening torque of the
fastener member, even though the shaft member 3 1s axially
rotated.

A measurement tool can be mounted on the press-fit head
14 1nstead of the tool 17 shown 1n FIG. 7. The measurement
tool has a sensor emitting a detection signal when contacting,
an article. When the measurement tool moves in the axial
direction with the shaft member 3 and contacts the article, the
detection signal 1s transmitted. A controller (not shown),
which receives the detection signal, measures the position or
height of the article from the position of the shaft member 3 in
the axial direction.

It 1s preferable that the measurement tool be attached to a
position corresponding to a recessed portion formed on an
article pressed by the press-fit head 14. An example of such a
location would be the center of the shatft. In this case, the
press-1it head 14 can press the article while the measurement
tool 1s mounted on the press-fit head 14.

As shown 1n FIGS. 1 and 7, a lifting mechanism 13 1s
attached to the lower plate portion 126 of the moving base 12.
The hifting mechanism 13 has a lifting base 13a and cylinder
mechanism 13b. The cylinder mechanism 135 has a cylinder
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attached to the lower plate portion 126 and a pin moving up
and down with respect to the cylinder. The lifting base 13a 1s
attached to the end portion of the pin. A guide member 13¢ 1s
stood on the lifting base 13q and the guide member 13c¢ 1s
slidably mounted with respect to the lower plate portion 125
in the axial direction.

As shown in FIG. 1, an assembling hand 18 1s mounted on
the lifting base 13a. The assembling hand 18 has a plurality of
fingers (not shown) and the plurality of fingers are relatively
moved by electric power supplied from a cable 19 and can
orip the article. Accordingly, the assembling hand 18 1is
moved 1n the axial direction along with the lower plate portion
125 through the movement of the shaft member 3 1n the axial
direction. It can be lifted 1n the axial direction by the lifting
mechanism 13.

As described above, as shown 1n FIG. 1, the assembling
apparatus 1 comprises the shait member 3, the base 2 and the
drive unit. The shait member 3 has linear assembling function
and rotational assembling function. The base 2 supporting the
shaft member 3 may be movable 1n the axial direction and
axially rotatable. The drive unit (the motor 8 and the power
conversion mechanism 4) moves 1n the axial direction and
axially rotates the shaft member 3.

Accordingly, the shaft member 3 may perform a linear
assembling work using movement 1n the axial direction and a
rotational assembly work using axial rotation. In addition, the
assembling apparatus 1 may perform both linear assembling
work and rotational assembling work using one shait member
3. Thus, the assembling apparatus 1 can be manufactured
such that 1t 1s small and/or lightweight. For example, the
apparatus of the invention can be smaller or lighter in weight
compared to the assembling apparatus of the related art. Such
related art has a dedicated shaft member which performs
linear motion and a dedicated shaft member which performs
rotational motion.

As shown 1n FIG. 1, the drive unit comprises the motor 8
and the power conversion mechanism 4 which switchably
converts the output of the motor 8 to the movement 1n the axial
direction. Alternatively, 1t converts the output to axial rotation
of the shaft member 3.

Accordingly, the assembling apparatus 1 may move 1n the
axial direction and axially rotate the shaft member 3 using the
power conversion mechanism 4. Thus, the assembling appa-
ratus 1 may perform the assembling work using the move-
ment of the shait member 3 in the axial direction and the
assembling work using the axial rotation of the shaft member
3. In addition, the assembling apparatus 1 may move 1n the
axial direction and can axially rotate the shait member 3 using
the output of one motor 8. Thus, the assembling apparatus 1
may be configured smaller or lighter in weight compared to
the assembling apparatus of the related art. In the related art,
cach movement 1s performed by a separate driving source.
Since the apparatus 1s lightweight, the assembling apparatus
1 may perform the assembling work at high speed.

As shown 1n FIGS. 3 and 4, the power conversion mecha-
nism 4 comprises the linear motion mechanism (the first
member 5), the rotation mechanism (the second member 6)
and the switching mechanism (the clutch 7). The linear
motion mechanism 1s connected to the motor 8, and may also
move the shaft member 3 with respect to the base 2 1n the axial
direction by the output of the motor 8. The rotation mecha-
nism may axially rotate the shaft member 3 with respectto the
base 2. The switching mechanism may switch between con-
nection and disconnection of the motor 8 and the rotation
mechanism. Accordingly, the motor 8 and the rotation mecha-
nism are connected and disconnected by the switching
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mechanism so that the shaft member 3 can be switched
between movement in the axial direction and the axial rota-
tion.

As shown 1n FIGS. 3 and 4, the linear motion mechanism
has the first member 5 1n which the shaft member 3 1s 1inserted.
The first member 5 15 attached to the base 2 to be axially
rotatable. The first engagement portion 3a 1s formed at the
first member 5. The first engagement portion 5a slidably
engages the male screw 3a formed at the shait member 3. The
male screw 3a extends in a spiral manner. The rotation
mechanism has the second member 6 1n which the shaft
member 3 1s inserted. The second member 6 1s attached to the
base 2 to be axially rotatable. The second engagement portion
6a 1s formed at the second member 6. The second engagement
portion 6a slidably engages the splines 35 formed on the shaft
member 3. The splines 35 extend 1n the axial direction.

Accordingly, the first member 5 can be axially rotated with
respect to the shaft member 3 by the motor 8 so that the shaft
member 3 moves with respect to the base 2. It uses the first
engagement portion 5a and the male screw 3a to accomplish
this. The second member 6 axially rotates with respect to the
base 2. The second member 6 uses the motor 8 so that the shaft
member 3 axially rotates with respect to the base 2. It uses the
second engagement portion 6a and the splines 35 to accom-
plish this.

As shown 1 FIGS. 3 and 4, the first member 5 1s axially
rotated with respect to the base 2 by the motor 8. The switch-
ing mechanism has a clutch 7 which performs the connection
and the disconnection of the first member § and the second
member 6. Accordingly, when the first member 5 and the
second member 6 are connected by the clutch 7, the second
member 6 axially rotates with respect to the base 2 and the
shaft member 3 axially rotates with respect to the base 2. At
this time, the shaft member 3, the first member 5 and the
second member 6 are axially rotated with the same rotational
speed. Thus, the first member 5 does not axially rotate with
respect to the shait member 3. Further, the shaft member 3
does not move with respect to the base 2 1n the axial direction.

As shown 1n FIG. 3, the assembling apparatus 1 comprises
the stopper mechanism (the stopper member 7d) releasably
connecting the second member 6 and the base 2. Accordingly,
the second member 6 1s prevented from axially rotating with
respect to the base 2 by the stopper mechanism. Thus, 1n this
state, the first member 5 1s axially rotated with respect to the
base 2 so that the first member 5 may be axially rotated with
respect to the shaft member 3. Thus, the first member 5 may
move the shalt member 3 in the axial direction.

As shown 1n FIGS. 3 and 4, the clutch 7 has the clutch body
7b, the connection portion 7¢ and the stopper member 7d. The
clutch body 75 1s prevented from axially rotating with respect
to the second member 6 due to engagement with the second
member 6. The clutch body 75 1s movable 1n the axial direc-
tion with respect to the second member 6. The connection
portion 7c¢ 1s provided on the clutch body 756. When the clutch
body 7b moves 1n the axial direction with respect to the
second member 6, the connection portion 7¢ may engage or
disengage from the first member 5. The stopper member 7d
may be provided on the clutch body 75. The stopper member
7d may engage the base 2 when the clutch body 76 moves 1n
the axial direction while the connection portion 7¢ does not
engage the first member 5. In this way, the first member 5 and
the second member 6 may be connected and disconnected by
the clutch 7. The second member 6 and the base 2 may be
connected and disconnected by the clutch 7.

As shown 1n FIG. 7, the assembling apparatus 1 comprises
the tightening tool 15 and the axial movement mechanism 16.
The tightening tool 15 1s mounted on the shait member 3.
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When the tightening tool 15 i1s axially rotated by the axial
rotation of the shait member 3, torque 1s transierred to the
fastener member. Torque 1s also transierred to the axial move-
ment mechanism 16. Such force may move the tightening tool
15 1n the axial direction with respect to the shaft member 3.
Accordingly, the assembling apparatus 1 may apply torque to
the fastener member using the tightening tool 15. In addition,
the tightening tool 15 may move via the axial movement
mechanism 16 after the torque 1s applied to the fastener mem-
ber. It moves away from the fastener member without moving
the shaft member 3 1n the axial direction. Thus, the torque
applied to the fastener member 1s not atfected by the opera-
tion 1n moving the shatt member 3 1n the axial direction. For
example, when the shait member 3 is rotated axially to the
point whereby 1t can move axially, the torque 1s not affected.

The mvention 1s not limited to the embodiments described
above and may also be configurations as described below. For
example, one of the configurations includes a connection
mechanism connecting the motor 8 and the first member 5. It
may also include a switching mechanism for connecting and
the disconnecting the first member 5 and the second member
6. Another configuration may have more numerous parts. For
example, 1t may have a first connection mechanism for con-
necting the motor 8 and the first member 5. It may also have
a second connection mechanism for connecting the motor 8
and the second member 6. Further, 1t may have a first switch-
ing mechanism for connecting and the disconnecting the
motor 8 and the first connection mechanism. Finally, 1t may
have a second switching mechanism for switching the con-
nection and the disconnection of the motor 8 and the second
connection mechanism.

One of the configurations has a drive unit which includes
the motor 3 and the switching mechanism (clutch 7). Another
configuration may be configured in which the drive unit sepa-
rately has a first motor which may rotate the first member 5
and a second motor 6 which may rotate the second member 6.
The first motor and the second motor may be controlled by a
controller so that the shait member 3 may be moved 1n the
axial direction and axially rotated.

One of the configurations has a clutch 7 that moves 1n the
axial direction. Another configuration may have a clutch that
1s configured from a plurality of members. The positional
relationship between the plurality of members may be
changed whereby the clutch 1s deformed. For example, the
members may be expanded and contracted 1n the axial direc-
tion so that the first member 5 and the second member 6 may
be connected or disconnected.

In another configuration, the stopper mechanism may have
a stopper member connected to the second member 6 and the
base 2 which 1s capable of releasing the second member 6 and
the base 2. In such a configuration, the clutch 7 may be
arranged as a separate structure from the stopper mechanism.

In another configuration, the shait member 3 may be con-
figured 1n such a manner that at least one of the press-fit head
14, the assembling hand 18 and the measurement tool. The
press-1it head 14 presses the article when the shaft member 3
moves 1n the axial direction. The assembling hand 18 may
have a plurality of fingers which may grip an article. The
measurement tool, which contacts the article and transmits
the detection signal when the shait member 3 moves in the
axial direction, may be movably mounted between a use
position and a non-use position. For example, the press-fit
head 14 or the like may be mounted on the shait member 3
whereby 1t may move rotationally or linearly. Accordingly,
the press-1it head 14 or the like may be used by being posi-
tioned 1n the use position and may be moved to the non-use
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position without being removed from the shaft member 3.
Thus, the assembling apparatus 1 may easily perform a mul-
titude of works.

In other configurations, a one-touch device may be pro-
vided. For example, a press-1it head 14, a tightening tool 15,
an assembling hand 18 and/or a measurement tool may be
provided.

In another configuration, the tightening tool 15 may be
attached to the shaft member 3 without through the press-it
head 14. In another configuration, a coating tool which may
coat a coating portion of a member, or a stamping tool which
stamps a member may be mounted on the shaft member 3.

In another configuration, the assembling apparatus 1 may
have a linear motion mechanism which may axially rotate the
shaft member 3 with respect to the base 2. Further, it may have
a switching mechanism which may prevent the first member
5 from rotating with respect to the base 2. When both the first
member 5 1s prevented from rotating with respect to the base
2 and the shaft member 3 1s axially rotated with respect to the
base 2, the shaft member 3 moves 1n the axial direction with
respect to the base 2. When the first member 3 and the shatt
member 3 are axially rotated with respect to the base 2, they
may both be rotated in conjunction with one another.

In another configuration, the switching mechanism may
have first and second clutch plates. The first clutch plate 1s
attached to the first member 5 or the second member 6. The
second clutch plate 1s movably attached to the other of the first
member 5 of the second member 6 in the axial direction and
prevented from axially rotating. The second clutch contacts
the first clutch 1n the axial direction so that the first and the
second clutch plates are axially, integrally rotated by a fric-
tional force generated between the first and the second clutch
plates.

In another configuration, the power conversion mechanism
4 may have a rotation mechanism connected to the motor 8. It
can axially rotate the shaft member 3 with respect to the base
2 using the output of the motor 8. It may also include a linear
motion mechanism which can move the shaft member 3 with
respect to the base 2 1n the axial direction. It may also include
a switching mechanism which connects and disconnects the
linear motion mechanism and the motor 8. Such a switching
mechanism may also connect the linear motion mechanism
and the motor 8 so that the shaft member can be moved 1n the
axial direction by the linear motion mechanism.

The mvention claimed 1s:

1. An assembling apparatus comprising:

a shaft member having a linear assembling function and a
rotational assembling function; and

a base configured to support the shait member so that the
shaft member 1s movable 1n an axial direction and axi-
ally rotatable, the base including arecess portion formed
at an iner periphery of the base; and

a drive umit which can move the shaft member 1n the axial
direction and axially rotate the shaft member,

wherein the drive unit comprises a motor and a power
conversion mechanism switchably converting output of
the motor between axial movement and axial rotation of
the shaft member,

wherein the power conversion mechamsm includes a
clutch, the clutch including a cylindrically shaped clutch
body so that the shait member passes through a center of
the clutch body, the clutch body being movable in the
axial direction of the shait member between a first axial
position and a second axial position, the clutch body
including a stopper member formed on an outer periph-
ery of the cylindrically shaped clutch body,
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wherein, upon the clutch body being disposed 1n the first
axial position, the stopper member of the clutch body 1s
disposed 1n the recess portion of the base and the shaft
member 1s configured to move 1n the axial direction, and

wherein, upon the clutch body being disposed in the second
axial position, the stopper member of the clutch 1s sepa-
rated from the recess portion of the base, and the shaft
member 1s configured to rotate axially.

2. The assembling apparatus of claim 1, wherein the power

conversion mechanism comprises:

a linear motion mechanism which 1s connected to the
motor, the linear motion mechamism capable of moving
the shaft member 1n the axial direction with respect to
the base using the output of the motor,

a rotation mechanism which axially rotates the shait mem-
ber with respect to the base, and

a switching mechanism, that includes the clutch, the
switching mechanism configured to connect and discon-
nect the motor and the rotation mechanism.

3. The assembling apparatus of claim 2, wherein:

the linear motion mechanism comprises a {irst member 1n
which the shatt member i1s inserted, the first member 1s
attached to the base such that it 1s axially rotatable, a first
engagement portion 1s formed on the first member, the
first engagement portion slidably engages a male screw
formed on the shalt member, the male screw extends 1n
a spiral manner,

the rotation mechanism comprises a second member 1n
which the shalt member 1s 1inserted, the second member
1s attached to the base such that 1t 1s axially rotatable, a
second engagement portion 1s formed at the second
member, the second engagement portion slidably
engages a spline formed on the shait member, and the
spline extends 1n the axial direction.

4. The assembling apparatus of claim 3, wherein:

the first member 1s axially rotated by the motor with respect
to the base,

wherein the clutch 1s configured to connect or disconnect
the first member and the second member.

5. The assembling apparatus of claim 4, wherein the clutch
body 1s prevented from rotating axially with respect to the
second member via engagement with the second member,
and the clutch body 1s movable i the axial direction with
respect to the second member,

and the clutch further comprises a connection portion pro-
vided at the clutch body, the connection portion engag-
ing or disengaging irom the first member when the
clutch body moves 1n the axial direction with respect to
the second member, and

the stopper member engaging the base when the clutch
body moves in the axial direction when the connection
portion does not simultaneously engage the first mem-
ber.

6. The assembling apparatus of claim 3, further comprising

a stopper mechanism connected to and capable of releasing
the second member and the base.

7. The assembling apparatus of claim 1, further comprising,
at least one of: (a) a press-fit head which presses an article
when the shait member moves 1n the axial direction, (b) an
assembling hand having a plurality of fingers which grip an
article, and (¢) a measurement tool which contacts the article
and transmits a detection signal when the shaft member
moves 1n the axial direction, and wherein (a), (b) and/or (c) 1s
movably mounted on the shaft member between a use posi-
tion and a non-use position.

8. The assembling apparatus of claim 1, further compris-
ng:
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a tightening tool mounted on the shait member, the tight-
ening tool axially rotated by axial rotation of the shatt
member so that the tightening tool applies a torque to a
fastener member, and

an axial movement mechanism capable of moving the
tightening tool 1n the axial direction with respect to the
shaft member.

9. An assembling apparatus comprising:

a shaft member having a linear assembling function and a
rotational assembling function; and

a base configured to support the shaft member so that the
shaft member 1s movable 1n an axial direction and axi-
ally rotatable; and

a drive unit configured to move the shaft member in the
axial direction and axially rotate the shaft member,

wherein the drive umit comprises a motor and a power
conversion mechamsm switchably converting output of
the motor between axial movement and axial rotation of
the shaft member,

wherein the power conversion mechanism comprises:

a linear motion mechanism which 1s connected to the
motor, the linear motion mechanism configured to move
the shaft member 1n the axial direction with respect to
the base using the output of the motor,

a rotation mechanism which axially rotates the shaft mem-
ber with respect to the base, and

a switching mechanism configured to connect and discon-
nect the motor and the rotation mechanism,

wherein the linear motion mechanism comprises a first
member 1n which the shaft member 1s inserted, the first
member 1s attached to the base such that 1t 1s axially
rotatable, a first engagement portion 1s formed on the
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first member, the first engagement portion slidably
engages a male screw formed on the shait member, the
male screw extends 1n a spiral manner,

the rotation mechanism comprises a second member 1n
which the shaft member 1s 1inserted, the second member
1s attached to the base such that 1t 1s axially rotatable, a
second engagement portion 1s formed at the second
member, the second engagement portion slidably
engages a spline formed on the shait member, and the
spline extends 1n the axial direction,

wherein the power conversion mechanism includes a cylin-
drically shaped clutch body so that the shaft member
passes through a center of the clutch body, a stopper
member formed on an outer periphery of the cylindri-
cally shaped clutch body, the clutch body being movable
in the axial direction of the shait member between a first
axial position and a second axial position,

wherein, upon the clutch body being disposed 1n the first
axial position, the clutch body 1s engaged with the sec-
ond member which 1s disposed between the clutch body
and the shait member and disengaged from the first
member, and the stopper member formed on the outer
periphery of the clutch body engages with the base, and
the shaft member i1s configured to move 1n the axial
direction, and

wherein, upon the clutch body being disposed 1n the second
axial position, the stopper member of the clutch 1s sepa-
rated from the base, and the clutch body engages with
both of the first member and the second member that are
disposed between the clutch body and the shaft member,
and the shaft member 1s configured to rotate axially.
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